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Abstract. This paper reports on the design and evaluation of an app that was 
designed using the newly created elaborated action design research method and 
critical realism to overcome the social and economic structural challenges that 
SMEs in Nigeria face. The results show that even though the app took into ac-
count the full range of SME dynamic capabilities and proved valuable, SMEs 
remained dependent on the affordances of the existing global digital platforms. 
The findings point to the lock-in effect of freely available digital platforms and 
that SMEs tend to default to their path dependency (and therefore the existing 
global digital platforms) rather than explore local digital innovations. The paper 
suggests that intentional efforts from powerful actors such as government might 
be necessary to overcome the path dependency and lock-in effect of freely avail-
able global digital platforms. The paper identifies the extra efforts required to 
sustain local digital innovation in the face of well-resourced global digital plat-
forms. The paper further reveals the utility of the new elaborated action design 
research method for designing for context. Six (6) design principles for designing 
for SMEs in resource-constrained contexts were also elicited. 
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1 Introduction 
Digital technologies play an integral role in enhancing the dynamic capabilities (DCs) 
of Small and medium sized enterprises (SMEs) to make effective decisions and take 
planned and strategic decisions. DCs represent ways in which organisations reorganise 
their internal resources and competences in response to evolving business environments 
[1]. For example, digital technologies influence product quality and services, resulting 
in the improvement of SME DCs [2]. SMEs also use mobile apps, particularly social 
media and e-commerce platforms [4-6], to serve their customers, maximize new busi-
ness opportunities and achieve market advantage [5]. 
SMEs in Nigeria face structural challenges including lack of skilled human re-
sources, limited training opportunities, poor policy implementation, inadequate 
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infrastructure, lack of funding support and access to credit facilities, multiple tariffs and 
regulatory challenges (i.e. tax regulatory problems, delays in organisation and product 
registrations) compared to their counterparts in high-income countries [6-9]. 
This paper therefore sought to develop a context-suitable mobile app artefact that 
integrates the DCs of SMEs in Nigeria [7-9]. The paper posited the necessity of under-
standing the structural issues that influence SMEs in developing country contexts (Ni-
geria) from the critical realist philosophy. Critical Realism (CR) is a meta-theoretical 
philosophy by Bhaskar [11] that illustrates the significance of distinguishing 
knowledge from existence. CR allowed this study to identify the social and economic 
structural patterns that influence SMEs, and subsequently design a contextual mobile 
app for Nigeria SMEs [10-11]. Specifically, the study sought to: design a mobile app 
artefact that allows SMEs in Nigeria to identify opportunity from a critical realist view-
point. 
The remainder of the paper is structured as follows: The next section presents the 
related work. It is followed by the research approach and a section on the design of the 
digital artefact. The final section presents the conclusion and inferences. 
2 Related work 
2.1 SMEs and dynamic capabilities (DCs) 
SMEs in Nigeria are classified as businesses with a total cost of less than five hundred 
million (500,000,000) Naira ($1,383,040), excluding land, and fewer than two hundred 
(200) employees. Ninety six per cent of businesses in Nigeria are categorised as SMEs 
according to the Central Bank of Nigeria [14]. SMEs are valuable to Nigeria's economic 
growth. They provide entrepreneurial and leadership development of talents, the lack 
of which is often an impediment to economic development. The continuous develop-
ment of these highly skilled entrepreneurial resources and competences drawing on 
DCs and digital technologies is important to the sensing and seizing of new business 
opportunities. 
DCs are organisational and strategic routines that enable organisations to reorganise 
their internal resources and competencies continuously to create new sources of com-
petitive advantage [1]. DCs involve the renewal of business processes, allocations of 
human resources, knowledge development and transfer, and decision-making in direct 
response to new business needs [15]. DCs are fundamental to SMEs as they reflect the 
ability to create, modify and renew business processes [16]. 
  
2.2 Mobile apps and SMEs 
Mobile apps are software programs that run on mobile devices and integrate specific 
digital platforms to accomplish specific tasks for individuals and organisations [17]. 
Mobile apps enable SMEs to take effective decisions and planned and strategic risks 
while carrying out their business processes seamlessly [18].  
Owing to dynamic market needs, SMEs continually seek new approaches to differ-
entiate their businesses using mobile apps [19]. The use of mobile apps is integral to 
SMEs as these apps assist SME owners in enhancing their ability to make effective 
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decisions while developing, analysing, processing and transforming information. The 
adoption of mobile apps can also enable SMEs to increase their revenue growth and 
create more jobs faster than their competitors [20]. 
This paper reports on the design of a contextual mobile app from an ensembled view-
point that sees ICTs as part of dynamic social networks that include people, their DCs 
and relationships, and artefacts [21]. 
2.3 Designing for context 
Context can be defined as the situation within which a phenomenon of study occurs in 
an organisation [22]. It also refers to the circumstances that produce the setting for an 
event that is well understood to capture clear constructs and specific implications [16-
17]. Context enables an in-depth understanding of the structural challenges and events 
that affect a phenomenon of interest. Takavarasha et al [25] articulated the relevance of 
context to determine where and when ICTs are designed and used to conform with 
diverse cultures, capabilities, and social settings. 
In the Nigerian context, SMEs are looking at new approaches to uniquely differen-
tiate the products and services they offer because of dynamic market needs [5]. An 
approach largely considered by SMEs is the use of ICTs, such as mobile apps.  ICTs 
are  key enablers of SMEs in the development of products, market research and access 
to information [19-20]. ICTs enhance the growth and development of SMEs in dynamic 
socio-economic environments, thereby enabling them to compete favourably in a fast-
paced environment [21-22]. The research reported here focused on creating and evalu-
ating a digital artefact (mobile app) designed around contextual constructs developed 
from the DCs of SMEs in Nigeria using the elaborated action design research (EADR) 
[9]. 
2.4 Elaborated Action Design Research 
EADR is a problem-driven approach that closely links activities that are specific to the 
design of an artefact while simultaneously evaluating it [29]. The EADR cycle follows 
the stages: diagnosis, design, implementation and evolution (Fig. 1). 
 
 



































Each stage of EADR includes the following activities: problem articulation, creation of 
artefact, artefact evaluation, new knowledge creation through reflection and learning 
formalisation [30]. These activities are carried out iteratively, as a sequence of specific 
tasks, based on certain principles to create new knowledge through learning formalisa-
tion. The EADR approach was further guided by the CR philosophy in the diagnosis 
phase to identify the underlying contextual mechanisms that exist in SMEs. This 
ensured that the design of the mobile app was based on rigorous theoretical and 
empirical evidence, and at the same time the relevance of the contextual mechanisms 
[42-43]. This study will use the EADR method to discuss the development and evalua-
tion of the proposed ICT artefact. 
3 Research approach 
The EADR method was adopted in the study to design and evaluate the artefact follow-
ing the procedures depicted in figure 2.  
 
 
Fig. 2.   Research Process Flow Diagram 
 
In this study, the researcher took the following steps as illustrated in the research 
process flow diagram: 
1. Identifying underlying mechanisms to reveal social and structural issues 
experienced by SMEs in Nigeria. 
2. Generating solution possibilities and design principles to address the issues 
experienced by SMEs. 
3. Designing the artefact (including functionality requirements, a data flow 
diagram, the system architecture and user interfaces). 
4. Evaluating the artefact to assess its efficacy in SMEs. 
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3.1 Identification of underlying mechanisms in Nigerian SMEs 
Critical realism domains of SMEs in Nigeria 
CR served as the philosophical lens to uncover the underlying mechanisms that influ-
ence SMEs, and served as the basis for the design and development of the mobile app 
artefact for SMEs in Nigeria. CR maintains a strong focus on ontology to illustrate that 
reality exists and that it is possible to create new knowledge about it [33]. According to 
Bhaskar [11], objective reality is identified and described in three hierarchical strata of 
reality: the real, the actual and the empirical.  
The real includes social structures and mechanisms that exist independently of our 
perception of them; some of these are observable and others are not. Causal generative 
mechanisms emerge from the social structures in the real domain of CR [34]. These 
causal mechanisms describe the structural issues in Nigeria context [35], which this 
research sought to reveal. The actual domain consists of observable events that occur 
as a result of the interactions of causal mechanisms (i.e. the real) [35]. The empirical 
domain comprises events that occur through observations of experiences [33]; in this 
study these are the noticeable observations of the subjects being examined.  
Previous research by Tolani et al. [36] identified the underlying mechanisms in the 
CR domain of SMEs, namely productivity, access to local market information, training 
and access to SME programmes that generate events (SME business processes and 
DCs). (See supplementary material). The identified mechanisms allowed this study to 
uncover the structural elements (i.e. problems) in SMEs. These structural elements or 
problems are discussed below. 
SMEs use different freely available ICTs (i.e. digital platforms) with unique features 
that lack interoperability as a result of the loosely structured nature of their business. 
Also, the existing ICTs used by SMEs are globally oriented and lack the provision of 
local information services, which result in logistics, finance, human resources, taxation 
and regulatory issues. This problem affects SMEs’ ability to access local market infor-
mation and trends in Nigeria. In addition, SMEs lack continuous skills development 
owing to the inability of government agencies to convey information to SMEs or to 
deliver training via digital platforms. Finally, funds and capacity-building programmes 
set up by government agencies are inaccessible to SMEs as a result of inadequate dis-
semination of information and an ineffective organisational system. 
The contextual mechanisms discussed above are the structural issues that exist in 
SMEs and provide an entry point to articulating the possible solutions and design prin-
ciples to create the artefact. 
Design principles for context 
The paper adopted the contextual mechanisms as the requirements for the artefact to be 
developed [30]. The following are the five design principles that were identified: Dig-
ital artefacts for SMEs in resource constrained low-income countries should: 
1. Incorporate the dynamic capability to identify local business opportunities. 
2. Demonstrate the ability to do business in unstructured environment. 
3. Gain easy access to SME government programmes and funding.  
4. Provide access to entrepreneurship learning content. 
5. Consider the local dialect and language. 
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3.2 Design of the contextual artefact 
The mobile app artefact included the design principles based on the ensemble viewpoint 
to group SME owners, their relationships, existing ICTs, DCs and SME business pro-
cesses in an  organized way [37].  
The design of the app, “MyBizAssistant” included features and functionalities, a data 
flow diagram, system architecture and user interface designs of the artefact (see sup-
plementary material). The functionalities of the app and the DCs of SMEs in Nigeria 
are illustrated in Table 1. 
Table 1. Functionalities of MyBizAssistant artefact and related DCs 
Functionality DCs of SMEs Description 
Productivity Sales and marketing The mobile app enables SMEs to 
carry out sales, marketing and brand-
ing activities, to manage expenditure, 
to interact and participate (i.e. com-
municate), and to do market research 
using existing digital platforms. 
Market research 
Interaction and participation 
Product marketing and research 
Review operations 
Create new product ideas 
Product branding 
Expenditure management 
Access to local 
market infor-
mation 
Marketing strategy The mobile app enables SMEs to 
overcome the organisational con-
straints and to get easy access to in-
formation tailored to the local market. 
Access government SME pro-
grammes in Nigerian languages 
Market research 
Training Training  and capacity develop-
ment 
This mobile app enables SMEs to ac-
cess training easily for continuous 
skills development. 
Access to SME 
programmes 
Marketing strategy The mobile app enables the digital 
dissemination of information on SME 
programmes and funding. 
Access government SME pro-
grammes 
3.3 Evaluation of the artefact 
The evaluation of the app was carried out with 20 SMEs using observational design 
evaluation methods through field studies [32]. The respondents provided five-point 
Likert-scale responses ranging from (1) “Not At All” to (5) “A Great Deal” to ten (10) 
questions as feedback on the app DC constructs (i.e. sales and marketing, strategic plan-
ning, expenditure management, trainings, communications, access to local market in-
formation, access to government programmes, market research and generate new prod-
uct ideas) and app usage preference construct (i.e. preference to use MyBizAssistant 
over the freely available apps). The study conducted only one evaluation cycle due to 
time and logistical constraints. 
Using descriptive statistics, the data fulfilled validity and normal distribution re-
quirements: data points are within ±3 standard deviation from the mean, and had kur-
tosis and skewness within an acceptable range of ±2 and close variances [38]. Minitab 
18 statistical software was used for the statistical tests. 
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4 Results 
4.1 Evaluation: MyBizAssistant mobile app artefact  
The SMEs in this study included 20 businesses that cut across 8 industries in Nigeria: 
agriculture, manufacturing, food, event planning, medical, information technology, 
gifts packaging, clothing. SME owners rated the app as an “effective tool” as follows:  
communication with customers (4.20); generating new product ideas (4.15); access to 
local market information (3.95); market research (3.90); attending entrepreneurial and 
leadership training (3.90); sales and marketing (3.85); expenditure management (3.75); 
strategic planning (3.65); access to government programmes (3.60); and prefer MyBi-
zAssistant over existing global digital platforms (3.30). (See supplementary material). 
The app uses smartphone features (e.g. phone contacts and push notifications) and in-
tegrates existing digital platforms and government APIs to allow SME owners to max-
imize business opportunities. It gives SMEs easy access to information on the local 
market and SME programmes. The app also allows SMEs to interact in a Nigerian lan-
guage (Yoruba, Ibo or Hausa), and to facilitate participation in training and collabora-
tion. A comparison between MyBizAssistant and other digital platforms is described in 
Table 2. 
 
Table 2. Functionalities and Related DCs of MyBizAssistant artefact compared with other digi-
tal platforms 
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The results suggest that the app has the potential to enhance SMEs’ sales, marketing 
and strategic planning activities. In addition, the app can help SMEs to gain improved 
access to government programmes. However, a few SME owners indicated the need 
for deeper integration into government and market research content platforms to create 
seamless interaction with SME owners and to improve business insight. The evaluation 
confirms the usefulness of the app as a suitable tool for SME owners to enhance their 
DCs to identify opportunities. It also reveals functional issues and changes that could 
be made (as indicated by the respondents).  
The functionalities of MyBizAssistant compared to the top 3 digital platforms used 
by Nigerian SMEs (Facebook, Instagram, WhatsApp) illustrated in table 2 shows that 
the digital platforms only used by SMEs for sales and marketing, interaction and par-
ticipation, product branding, and market research purposes; and are not suitable for ac-
cess to localised information on market trends, government programs, funding, and 
training. Despite the availability of a better alternative “MyBizAssistant” that is based 
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on the Nigerian context, SMEs still preferred the digital platforms because they are free, 
easily accessible, familiar and readily available to use; thus, creating a lock-in effect. 
4.2 Discussion: Lock-in effect of digital platforms on SMEs in Nigeria 
The findings in this study showed that SMEs only moderately preferred the MyBizAs-
sistant over freely available global digital platforms. This is a symptom of what is la-
belled a “path dependency” syndrome, which is seen not only in SMEs, but also in 
larger organisations. Path dependency refers to established organisational routines that 
endure despite evidence that the routines no longer provide any value [45-46]. This 
result to the lock-in of SMEs as it pertains to the use of these digital platforms. This 
can be detrimental to the business as it often results in a reluctance to adapt to ICT 
evolution and/or reverse past decisions regarding ICT use. 
The study therefore included one more design principle: Contextually designed apps 
for SMEs should engage with powerful actors especially government agencies in order 
to encourage adoption. MyBizAssistant app was integrated to government platforms to 
create a seamless interaction with SMEs and push contents that inform SMEs about 
product registration, tariffs, waivers, and funding opportunities. 
5 Conclusions 
The research focused on the design and evaluation of a contextual mobile app for SMEs 
in the resource constrained Nigerian context based on requirements that were elicited 
from critical realist mindset. The theoretical underpinnings of the business require-
ments were guided by the DC framework. The DC considers the dynamic nature of 
organisations and has at its centre innovativeness and resourcefulness of existing or-
ganisational resources. The research adopted the EADR to allow for the continuous 
diagnosis, design, implementation and evolution of the app.  
Using CR the research the structural needs that affect SMEs’ DCs were elicited, and 
these provided perspective which inform how SMEs use mobile apps in Nigeria. Sub-
sequently, an app was created using EADR approach which enabled SMEs to improve 
their ability to maximize business opportunities. The app was evaluated to determine 
its relevance. The resultant design artefact was shown to be relevant for SMEs in al-
lowing access to information and data about their business and operations, government 
SME programmes and cost-effective vendors. Particularly, the app could enhance sales, 
marketing, strategic planning, easy access to local market information and SME pro-
grammes. However, SMEs appears to be locked in to the freely available global plat-
forms such as Facebook, Instagram and WhatsApp, revealing a strong path-dependency 
effect. 
 For SMEs to maximize the benefits of contextual-suitable apps, and improve DCs, 
the effects of path dependency, and the lock-in effect of these powerful, freely available 
global digital platforms [41], would require inputs from external and powerful actors 
such as government [42] to raise adoption among SMEs [43]. The awareness could 
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begin with incremental steps in advocacy and  incentivising usage of local digital plat-
forms [44]. 
The paper was limited in the requirements space, the number of SMEs that evaluated 
the app and the time provided to test the app. Further research could be conducted on a 
longitudinal basis in a different context and country as adoption of digital technologies 
in society is often a gradual process. 
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